
























































Step 1. Any simple closed plane curve evolves 
in finite time to a convex curve (Grayson)
Step 2. Any convex plane curve evolves in finite time 
to a point, and the curve becomes round (Gage-Hamilton)

Evolution of curvature under the flow
Strong Maximum Principle for Heat Equation
Strong Maximum Principle for Heat Equation

































Any 3-dimensional simply connected, 
connected and closed manifold is 




Any 3-dimensional simply connected, 
connected and closed manifold is 
diffeomorphic to the 3-dimensional 
sphere 




g(x): an inner product structure on 




g(x): an inner product structure on 
Riemannian Manifold
Recognize a sphere 
.
x
S: 2-dim subspace of 
S
Sectional Curvature of S = the Gaussian Curvature of at x
Recognize a sphere 
.
x
S: 2-dim subspace of 
S




Recognize a sphere 
x
Recognize a sphere 































Any 3-dimensional simply connected, 
connected and closed manifold is 
diffeomorphic to the 3-dimensional sphere 
Classifications of Shrinking Gradient Ricci Soliton
• Zero Weyl tensor
• Harmonic Weyl tensor
• Nonnegative sectional curvature and constant scalar curvature
Theorem (C.)
“Proof”
Step 1. Show the scalar curvature is constant
Step 2. Petersen and Wylie
• https://en.wikipedia.org
• http://www.numberphile.com
• http://www.ams.org
• http://homepages.warwick.ac.uk/~maseq/topping_RF_mar06.
pdf
Thank You 

